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Sonic boom
Dysregulation of the sonic hedgehog (SHH) signaling pathway 
results in developmental defects as well as a variety of human 
cancers, including basal cell carcinoma (BCC). Mutations in 
genes encoding the receptors patched homologue (PTCH1) 
and smoothened homologue (SMO) predispose individu-
als to BCC. Upregulation of hedgehog ligands has also been 
associated with pancreatic and lung cancers. Recently, 
Gomez-Ospina and colleagues reported a case of mild 
holoprosencephaly, a classic side effect of SHH signaling 
disturbance, and advanced BCCs. On the basis of previ-
ous karyotyping results, a translocation between chromo-
somes 7 and Y was confirmed using paired-end sequencing. 
This aberration fused the middle of the SHH promoter with 
Y-chromosome sequences. Thus, aberrant control of SHH 
expression resulted in partial loss of SHH during development 
and mutant promoter–driven SHH expression in the skin. This 
exciting result demonstrates that higher-order genetic altera-
tions may underlie the development of skin epithelial cancers. 
(N Engl J Med 366:2233–4, 2012) Selected by V. Botchkarev
It’s in the CARDs
Because psoriasis and pityriasis rubra pilaris (PRP) often mani-
fest with overlapping features, these disorders are distinguished 
by clinical and histopathological features. Recently, two whole-
exome capture studies discovered that mutations in caspase 
recruitment domain–containing protein 14 (CARD14) underlie 
both familial PRP and familial and nonfamilial psoriasis. Jordan 
and colleagues ended a 17-year search for the elusive PSORS2 
locus mutation and identified two disease-causing mutations 
in a European family and a Taiwanese family. Disruption of 
CARD14, which activates NF-κB, resulted in increased tran-
scription of psoriasis-associated cytokines (IL-8, CCL20, and 
IL-36γ) and increased the levels of CARD14 in the upper lay-
ers of the skin. Furthermore, Fuchs-Telem and colleagues simi-
larly uncovered three CARD14 mutations in PRP patients; these 
mutations induced increased CARD14 levels and activation of 
p65 in the skin. Together, these findings suggest that the famil-
ial forms of PRP and psoriasis may share common inflammatory 
pathophysiology and may ultimately alter the course of treat-
ment for these disorders. (Am J Hum Genet 90:784–95, 2012; 
Am J Hum Genet 91:163–70, 2012) Selected by B. Gilchrest
Model of mineralization
Mutations in the ATP-binding cassette, subfamily C member 6 
(ABCC6), underlie pseudoxanthoma elasticum (PXE), an auto-
somal recessive disorder characterized by mineralization in 
the skin, eyes, and cardiovascular system. The disease mecha-
nisms are unclear as the ABCC6 gene product is expressed in 
the liver and kidneys, while mineralization occurs in periph-
eral connective tissues. A longitudinal study of aging by the 
Jackson Laboratory revealed that the KK/H1J mouse strain 
exhibited tissue mineralization. Subsequently, Li and col-
leagues reported that these mice develop ectopic connective–
tissue mineralization, similar to Abcc6 knockout animals. The 
mineral deposits contained calcium and phosphate similar to 
lesions in PXE patients. Several differences between this new 
mouse PXE model and the knockout animals were noted, sug-
gesting the influence of modifier genes or epigenetic factors in 
this novel system that will be used to study this complex and 
intractable disease. (Am J Pathol, published online 30 July 2012; 
doi:10.1016/j.ajpath.2012.06.014) Selected by B. Gilchrest
Bacteria foster immune fitness
Gut microbial communities have been implicated in intesti-
nal immune tissue development and function and in systemic 
inflammation in autoimmunity and infection; however, the 
contribution of skin-resident commensals has not yet been 
fully explored. Microbial profiling previously revealed highly 
diverse commensal bacterial communities along topographi-
cal skin sites, and skin disorders have even been associated 
with dysbiosis in these communities. Recently, Naik and col-
leagues found that skin-resident bacteria were required to drive 
effector T cell function and inflammatory cytokine signaling in 
response to a cutaneous pathogen, while the gut bacteria were 
not necessary. Specifically, cutaneous commensals exerted 
their effects via augmentation of interleukin (IL)-1 signaling, 
which is intimately involved in the innate immune response. 
Taken together, these data implicate skin-resident microbiota 
as important players in maintaining tissue function as well as 
in the development of skin pathologies. (Science, doi:10.1126/
science.1225152, 2012) Selected by S. Yuspa
No antibodies required
As B-cell depletion therapy (BCDT) reduces disease progression 
in relapsing–remitting multiple sclerosis (RR-MS) and exper-
imental autoimmune encephalitis (EAE), B cells clearly play 
a role in promoting the inflammatory response in these situa-
tions. Barr and colleagues demonstrated that B-cell–mediated 
pathogenesis in EAE depends on IL-6 production, which is also 
markedly increased in RR-MS patients. In MS patients, rituximab 
treatment effectively normalized this increased B-cell produc-
tion of IL-6. Following BCDT in both mice and MS patients, 
disease severity was decreased with a decreased autoreactive 
T helper type 17 (Th17) cell response. The authors concluded 
that B cells contribute to autoimmune pathogenesis via IL-6-
dependent promotion of Th17 differentiation. Importantly, 
this study highlights a non-antibody-mediated mechanism of 
B-cell pathogenesis in these autoimmune diseases and suggests 
that the role of B cells in MS, and perhaps other autoimmune 
diseases, stems from the production of cytokines.  (J Exp Med 
209:1001–10, 2012) Selected by J. StanleyJournal of Investigative Dermatology (2012) 132, 2491. doi:10.1038/jid.2012.363
